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@ In a PVD table of a management region on the 
. disc, a disc identifier 1 that represents the type 
of the data recording format of the disc, a 
number-of-disc-sides identifier 2 that repre- 
sents whether the disc is a single-sided disc or a 
double-sided disc, and a disc side identifier 3 
that represents whether the reproducing disc is 
side A or side B of a double-sided disc A disc 
identifier 4 that represents the type of the data 
recording format of the file is recorded in a file 
(n) table including management information of 
the file. The reproducing apparatus reads the 
disc identifiers 1 and 4 from the PVD table and 
the file (n) table and determines whether or not 
the disc and the file are reproducible. In addi- 
tion, the reproducing apparatus reads the num- 
ber-of-disc-sides identifier 2 from the PVD table 
and determines whether or not the disc is a 
double-sided disc or a single-sided disc. When 
the disc is a double-sided disc, the reproducing 
apparatus determines whether the reproducing 
side is side A or side B. 



FIG. 1 



PHYSICAL SECTOR SIZE : 1024 BYTES 
LOGICAL SECTOR SIZE : 2048 BYTES 
LOGICAL BLOCK SIZE 1024 BYTES 
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The present invention relates to a recording me- 
dium such as an optical disc and a reproducing appa- 
ratus thereof. 

Generally, management information is recorded 
on an optical disc. The management information man- 5 
ages data (files) recorded on the optical disc. As a 
representative example, management Information 
defined as ISO-9660 standard is known. The man- 
agement information includes at least ID information 
and the size of each disc, the number and reproduc- 10 
ing order of discs that correlate, and the ID informa- 
tion, the record position, and the size of each file re- 
corded on the disc as structural elements. 

However, in recent years, discs that have the 
management information corresponding to the ISO- 15 
9660 standard are categorized as various types such 
as specif ic discs, single-sided discs, and double-sid- 
ed discs. However, the conventional management in- 
formation does not include information that distin- 
guishes such disc types. 20 

The management information is especially Im- 
portant for system operation. In other words, if the 
management information is damaged, the entire in- 
formation on the disc will be lost To prevent such a 
trouble, the same management information is record- 25 
ed in another region as a spare. To further improve 
the safety of the management information, as shown 
in Fig. 40, the spare management information is mul- 
tiplexedly recorded at multiple regions on the disc. 
However, in this case, the spare management \rtfor~ 30 
mation is multiplexedly recorded at a different record 
position. Thus, each information should have a differ- 
ent value that represents the position thereof. Thus, 
as the number of regions of the spare management in- 
formation is increased, the work load of the disc pro- 35 
vtder increases. 

Moreover, in recent years, as the storage capaci- 
ty of optical discs increases, discs that record a plur- 
ality of stories with slightly different contents and that 
reproduce any story selected by the user are known. 40 
However, in this case, since the same data for each 
story is multiplexedly recorded, the efficiency of the 
disc storage capacity is remarkably low. 

Furthermore, in recent years, as a technique for 
selectively reproducing a variety of data recorded on 45 
the disc, menus are used. When menus are com- 
posed, for example, as shown in Fig. 41, a menu list 
and memory image information are recorded at pre- 
determined regions of the disc. In the menu list, the 
record position of menu image information cone- . 50 
sponding to each menu number and the file record 
position corresponding to each menu selection num- 
ber are recorded. When any menu number is selected 
(at step 1), a corresponding menu image information 
is read (at step 3) based on an address on the menu 55 
list (at step 2). Thus, the menu screen is displayed. 
When any file number is selected from the menu . 
screen (at step 4), the record position of the desired 



file is determined corresponding to the menu list (at 
step 5) and thereby the desired file is reproduced (at 
step 6): 

However, in the method using the menu list, as 
the number of selection items Increases, the size of 
the menu list increases and thereby the ratio of the 
data amount of the menu to the entire record data 
amount increases, thereby lowering the efficiency of 
the disc storage capacity. 

Af irst object of the present invention is to provide 
a recording medium and a reproducing apparatus 
thereof that can determine the types of a recording 
medium and individual files corresponding to a data 
record format. 

A second object of the present invention is to pro- 
vide a recording medium and a reproducing appara- 
tus thereof that determine the number of recording 
sides and a recording surface thereof. 

A third object of the present invention is to provide 
a recording medium that does not need to change val- 
ues that represent positions of regions of spare man- 
agement information multiplexedly recorded. 

A fourth object of the present invention is to pro- 
vide a recording medium and a recording medium re- 
producing apparatus that does not need to multiplex- 
edly record the same data. 

Af if th object of the present invention Is to provide 
a recording medium and a reproducing apparatus 
thereof that do not increase the ratio of menu data 
amount to the entire data amount even if the number 
of menu selection items increases. 

To accomplish such objects, a first aspect of the 
present invention is a recording medium, comprising 
a data region in which data is recorded as a file cor- 
responding to a predetermined data recording format, 
and a management region including medium identify- 
ing information that represents the type of the data re- 
cording format and file Identifying information that 
represents the type of the data recording format of the 
file. 

A second aspect of the present invention Is a re- 
producing apparatus, comprising a first determining 
means for reading medium identif ying information re- 
corded in the management region and determining a 
type based on a data recording format of the record- 
ing medium corresponding to the medium identifying 
information, and a second determining means for 
reading the file identifying information of each file re- 
corded in the management region and determining a 
type based on the data recording format of each file 
recorded on the recording medium corresponding to 
the file identifying Information. 

Thus, according to the present invention, the type 
of the recording format for a recording medium and 
files can be determined. Consequently, a recording 
medium and files dedicated for a specific system can 
be accomplished 

A third aspect of the present invention is a record- 
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ing medium having two opposite sides, either or both 
of which are selective as recording sides, comprising 
a data region in which data is recorded, and a man- 
agement region including number-of-recordin<j-sides 
identifying information that represents the number of 
recording sides of the recording medium and record- 
ing side identifying information that represents the re- 
cording side. 

A fourth aspect of the present invention is a repro- 
ducing apparatus, comprising a number-of-record- 
ing-sides determining means for reading the number- 
of-recording-sides identifying information recorded in 
the management region and determining the number 
of recording sides of the recording medium, and a re- 
cording-side determining means for reading the re- 
cording-side identifying information recorded in the 
management region and determining the recording 
side of the recording medium to be reproduced. 

Thus, according to the present invention, differ- 
ent types of recording mediums that are for example 
single-sided type and double-sided type can be han- 
dled. 

Af ifth aspect of the present invention is a record- 
ing medium, comprising a data region in which data 
is recorded, a management region in which manage- 
ment information is recorded, the management infor- 
mation being adapted for managing data recorded in 
the data region, and a plurality of spare management 
regions in which management information with the 
same content as the management region is recorded , 
values representing the positions in the spare man- 
agement regions being represented with relative dis- 
tance from the top addresses thereof. 

Thus, it is not necessary to change the value that 
represents the position of each management informa- 
tion. 

A sixth aspect of the present invention is a record- 
ing medium on which data is recorded as a file, the 
file comprising a first region in which a data unit group 
that is a group of a plurality of types of data that are 
synchronously reproduced, a second region in which 
at least one cell information table that is a program 
ceil composed by selectively linking at least one data 
unit recorded in the first region, and a third region in 
which at least one chain information that is a program 
chain composed by selectively linking at least one cell 
information table recorded in the second region. 

A seventh aspect of the present invention Is a re- 
producing apparatus comprising a first searching 
means for searching any chain information table re- 
corded in the third region, a second searching means 
for searching at least one cell information table that 
composes the program chain from the second region 
corresponding to the searched chain information ta- 
ble, and a third searching means for searching at least 
one data unit that composes the program ceil from the 
first region corresponding to the cell information table 
searched by the second searching means. 



Thus, according to the present Invention, the 
same program cell can be shared with a plurality of 
program chains. Consequently, the same data can be 
prevented from being redundantly recorded. As a re- 

5 suit, the efficiency of the recording capacity of the re- 
cording medium can be maximally improved. 

An eighth aspect of the present invention is a re- 
cording medium, wherein the file includes at least one 
cell information table that composes a menu screen 

10 on which any data Kern to be displayed is selected, 
and wherein the cell information table that composes 
the menu screen includes identifying information that 
represents that the cell information table composes 
the menu screen. 

15 A ninth aspect of the present invention is a repro- 
ducing apparatus, comprising means for determining 
a cell information table that composes a menu screen 
corresponding to the identifying information and 
means for reproducing the menu screen correspond- 

20 ing to the cell information table. 

Thus, according to the present invention, it is not 
necessary to record a menu list and so forth in other 
than a file. Consequently, even if the number of se- 
lection items increases, the ratio of the menu data 

25 . amount to the entire record data amount does not in? 
crease. 

A tenth aspect of the present invention is a re^ 
cording medium, wherein the chain information table, 
that composes the program chain with the ceil irrfor-: 

do matbn table that composes the menu screen in- 
cludes block mode Information that defines a cell in- 
formation group that composes the menu screens 
that correlate as one block. * 
An eleventh aspect of the present invention is a 

35 recording apparatus, comprising a means for recog- 
nizing correlation among a plurality of menu screens 
included in the chain information table corresponding 
to the block mode information in the chain information 
table searched by the first searching means, and a 

40 means for reproducing a second menu screen after a 
first menu screen is selected, when the recognizing 
means has determined that there is correlation be- 
tween the first menu screen that is being reproduced 
and the second menu screen. 

45 A twelfth aspect of the present invention is a re- 
cording medium, wherein the cell information table 
that composes the menu screen further includes lan- 
guage type Information that represents a language 
type of characters displayed on the menu screen. 

so A thirteenth aspect of the present invention Is a 
reproducing apparatus, comprising a means for de- 
termining whether or not a language type of the menu 
screen composed of the cell Information table on the 
menu screen matches a language type selected by 

55 the language type selecting means corresponding to 
the language type information in the cell information 
table when the determining means has determined 
the cell information table that composes the menu 
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screen, and a means for reproducing at feast one data 
unit searched by the third searching means as the 
menu screen. 

Thus, according to the present invention, only a 
menu screen with a language type selected by the 5 
user can be reproduced from a plurality of cell infor- 
mation tables so as to compose a menu screen with 
same content but different languages. 

These and other objects, features and advantag- 
es of the present invention will become more appa- 10 
rent in light of the following detailed description of a 
best mode embodiment thereof, as illustrated in the 
accompanying drawings. 

Fig. 1 is a schematic diagram showing a data 
structure of an optical disc according to an em- 15 
bodtment of the present invention; 
Fig. 2 is an example of PVD table; 
. Fig. 3 is an example of VTD table;. 
Fig. 4 is an example of L type PT table; . 
Fig: 5 is an example of M type PT table; 20 
Fig. 6 is an example of DR(OO) table; 
Fig. 7 is an example of DR(01) table; 
Fig. 8 is an example of file (n) table; 
Fig. 9 is a block diagram showing a construction 
of an optical disc reproducing apparatus that re- 25 
produces data from the disc shown in Fig, 1; 
. Fig. 10 is a block diagram showing a construction 
of a function that determines the types of a disc 
and a file corresponding to a data recording for- 
mat; 30 
Fig. 11 is a block diagram showing a construction . 
of a function that determines the number of re- 
cording sides and a reproducing side, of a disc; 
Fig. 12 is a schematic diagram showing a file ac- 
cess process of a data structure; 35 
Fig. 13 is a flow chart showing a file access proc- 
ess; 

Fig. 14 is a schematic diagram showing disc man- 
agement information multiplexedly written to a 
read-in region; 40 
Fig. 15 is a schematic diagram showing a data 
structure of a file; 

Fig. 16 is an example of a file management table; 
Fig. 1 7 is an example of a chain information table; 
Fig. 1 8 is an example of a chain information table; 45 
Fig. 19 is an example of a ceil information table; 
Fig. 20 is an example of a DAT; 
Fig. 21 is a flow chart showing a program chain 
selecting process; 

Fig. 22 is a schematic diagram showing an exam- 60 
pie of file relocation; 

Fig. 23 is an example of tables showing branch In- 
formation of three program chains; 
Fig. 24 is an example of tables showing chain 
control information of three program chains; 55 
Fig. 25 is a schematic diagram showing a repro- 
ducing process of three chain programs; 
Fig: 26 is a table showing control information of 



a program chain; 

Fig. 27 is a flow chart showing a successive re- 
producing process of program cells; 
Fig. 28 is a schematic diagram showing a real ex- 
ample of a successive reproducing process of 
program cells; 

Fig. 29 is a table showing an example of control 
information of program chains Including multiple 
angles; 

Fig. 30 is a flow chart showing a reproduction 
control process of multiple angles; 
Fig. 31 is a schematic diagram showing a real ex- 
ample of a reproducing process of multiple an- 
gles; 

Fig. 32 is a schematic diagram showing a con- 
struction of chain control information in a chain 
information table that composes a menu screen; 
Fig. 33 is a table and a schematic diagram show- 
ing a structure of a cell information table that 
composes a menu screen; 
Fig. 34 is a schematic diagram showing a struc- 
ture of a file selecting menu; 
Fig. 35 is a schematic diagram showing a struc- 
ture of a sequence (program chain) selecting 
menu; 

Fig. 36 is a schematic diagram showing a struc- 
ture of another menu; . 
Fig. 37 is a block diagram showing a structure of 
a function for displaying a menu; 
Fig. 38 is a schematic diagram showing a file se- 
lecting process; 

Fig. 39 is a table showing a cell information table 
group that composes a plurality of menu screens 
with different languages; 
Fig. 40 is a schematic diagram showing multi- 
plexedly recorded spare management informa- 
tion of a related art reference; and 
Fig. 41 is a schematic diagram showing a menu 
composing process of a related art. reference. 
Next, with reference to the accompanying draw- 
ings, an embodiment of the present invention will be 
described. 

Fig. 1 a schematic diagram showing a data struc- 
ture of an optical disc according to an embodiment of 
the present invention. 

The data structure of the disc is based on 1SO- 
9860 standard. The record space of the disc is divided 
into a read-in region, a management reg Ion, a data re- 
gion, and a read-out region. The management region 
Includes a system area*, a PVD (Primary Volume De- 
scriptor) table, a VTD (Volume Terminate Descriptor) 
table, a PT (Path Table), and a DR (Directory Record). 
The data region Is composed of a plurality of files. 

As shown in Fig. 2, in the PVD table of the man- 
agement region, information of the disc (volume) such 
as the size of the volume, the attribute of the volume, 
the position of the route DR, and the position of the 
PT is written. The content of the VTD table is defined 
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as shown in Fig. 3. In the PT (Hype PTorM type PT), 
as shown in Figs. 4 and 5, hierarchical structures be- 
tween DRs are written. The DR is a table group that 
are composed of a route DR (00) table, a route DR 
(01 ) table, and a file (n) table, tn the route DR (00) ta- 9 
ble and the route DR (01) table, as shown in Figs. 6 
and 7, the positions thereof are written. The file (n) ta- 
ble is provided for each file in the data region. As 
shown in Fig. 8, in the file (n) table, the position of the 
file and so forth are written. 10 

As shown in Fig. 2, the PVD table is provided with 
an application system region. In the application sys- 
tem region, a disc identif ier 1 , a number- of-disc-sides 
identifier 2, a disc side identifier 3, and so forth are 
recorded. The disc Identifier 1 represents the type of 15 
the data recording format of the disc. The number-of- 
disosides identifier 2 represents whether the disc is 
a double-sided disc or a single-sided disc. The disc 
side identifier 3 represents whether side A or side B 
of a double-sided disc is being reproduced, in the 20 
PVD table, the value of the BP represents the byte 
position from the top of the table. 

As shown in Fig. 8, the file (n) table correspond- 
ing to each f ile is provided with an application system 
region. In the application system region, information 2$ 
(disc Identifier) 4 and so forth are recorded. The disc 
identifier 4 represents the type of the data recording 
format of the file. 

Fig. 9 is a schematic diagram showing a con- 
struction of an optical disc reproducing apparatus $0 
that reproduces data from a disc that has the above- 
described data structure. In Fig. 9, reference numeral 
11 is an optical disc drive portion that drives the opt- 
ical disc and reads data from the optical disc through 
an optical pickup. Reference numeral 12 is an MPU 35 
(Micro Processor Unit) that controls the entire system 
of the apparatus. Reference numeral 13 Is a key input 
portion that supplies a user command to the MPU 1 2. 
Reference numeral 14 is an RAM portion that is used 
as a working region for a ROM and the MPU 1 2. In the 40 
ROM, a oovtrdi program for the MPU 12 is stored. 
Reference numeral 15 is a system processor portion 
that demodulates and error-corrects the data that is 
output from the optical drive portion 11 and divides 
the error-corrected data into three types of data that 45 
are video (main image), audio, and sub video. Refer- 
ence numeral 16 is a RAM portion that processes 
data. Reference numerals 17, 18, and 19 are a video 
decoder portion, an audio decoder portion, and a sub 
video decoder portion that decode the video data, the 50 
audio data, and the sub video data that are output 
from the system processor portion 15, respectively. 
Reference numeral 20 is a D/A& reproducing process 
portion that converts each decoded data into an ana- 
log signal, multiplexes the video data and the sub vid- 53 
eo data, and outputs the multiplexed data to an image 
and sound output portion 21 . 

Next, with reference to Figs. 10 to 13, the opera- 



tion of the optical disc reproducing apparatus will be 
described. Fig. 10 is a block diagram showing a con- 
struction of a function that determines the types of a 
disc and a file corresponding to the data recording 
format of the disc. Fig. 11 is a schematic diagram 
showing a construction of a function that determines 
the number of recording sides of the disc and the re- 
producing side. Fig. 12 is a schematic diagram show- 
ing a file access process of the data structure shown 
In Fig. 1. Fig. 13 is a flow chart showing a file access 
process. 

» 

After the disc reproducing apparatus Is activated 
or the disc is replaced, the reproducing apparatus 
reads the PVD table (at step 1 ). Thereafter, the repro- 
ducing apparatus determines whether or not the disc 
is based on the ISO- 9860 standard corresponding to 
the standard identifier in the PVD table (at step 2). 
When the disc is based on the ISO-9660 standard, a 
disc recording format determining portion 31 of the re- 
producing apparatus checks the disc identifier 1 re- 
corded in the application system region of the PVD ta- 
ble and determines whether or not the reproducing 
apparatus can reproduce data from the disc (applica- 
ble disc) (at step 3). 

When the mounted disc is an applicable disc, a* 
number-of-disc-recording-sides determining portion/ 
41 of the reproducing apparatus determines the num- / 
ber-of-disc-sides identifier 2 recorded in the applica-^ 
tion system region (at step 4). When the mounted disci- 
is a double-sided disc, a disc side A/B determining 
portion 42 of the reproducing apparatus checks the < 
disc side identifier. 3 recorded in the application sys- 
tem region and determines whether the reproducing* 
side is side A or side B (at step 5). 

Thereafter, the reproducing apparatus reads the 
PT and determines the hierarchical structure be- 
tween the DRs. Next, the reproducing apparatus 
reads the route RD and determines the position of 
each file (n) table (at step 6). After that, the reproduc- 
ing apparatus obtains a file name from the first file (n) 
table (at step 7) and determines whether or not the file 
name matches a predetermined file name (at step 8). 
When these file names do not match, the reproducing 
apparatus obtains the next file name (at step 9) and 
repeats the same operation. When these files match, 
a file record format determining portion 32 shown in 
Fig. 1 0 of the reproducing apparatus checks the Infor- 
mation (disc identifier) 4 in the application system re- 
gion of the file (n) table in the matched file and deter- 
mines whether or not the file is applicable for the re- 
producing apparatus (at step 11). When the file is not 
applicable, the process is terminated. When the file 
is applicable, the reproducing apparatus checks the 
record position of the fife corresponding to the file (n) 
table and accesses the file (at step 12). 

Next, the multiplex recording method of the man- 
agement information will be described. 

On the disc, the same management information 
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as the information recorded in the management re- 
gion is multiplexedly recorded at a plurality of posi- 
tions other than the positions of the management re- 
gion and the data region. 

Fig. 1 4 shows the spare management information 5 
that is multiplexed written at a plurality of positions in 
the read-in region. As shown in Fig. 14, the values that 
represent the positions of individual spare manage- 
ment information are defined by the relative distance 
(number of sectors) from the top addresses of the 10 
spare management regions 51 and 52. 

The absolute addresses that represent the posi- 
tions in a management region 53 and a data region 54 
are defined by the relative distance (the number of 
sectors) from the top address of the management re* is 
gion 53. Thus, when any position of the spare man- 
agement region 51 or 52 is accessed, by adding the 
value of a desired absolute address and an offset val- 
ue of the top address of the spare management region 
51 or 52, the value of the absolute address can be cal- 20 
culated. For example, when the top address of the 
first spare management region 51 is - 20, the address 
represented by the absolute address 3 is calculated 
by the following expression. 

3 + (-20) = -17 25 

Likewise, when the top address of the second 
spare management region 52 is -10, the addressrep-. 
resented by the absolute address 3 can be calculated 
by the following expression. 

3 + (-10) = -7 30 

Next, the data structure of the file recorded in the 
data region of the disc will be described. Fig. 15 is a 
schematic diagram showing the data structure of the 
file. As shown in Fig. 15, the file includes a file man- 
agement table 5, a group of chain information tables 

6, a group of cell information tables 7, a group of DUT 
allocation tables (referred to as DATs) 8, and a group 
of DUTs (data units) 9. 

As shown in Fig. 16, the file management table 5 
includes the number of chain information tables, the 
number of cell information tables, the number of DUTs 
(data units), the number of sectors, and pointers that 
represent the top of each table. 

As shown in Figs. 17 and 18, In the chain infor- 
mation table 6, information that composes a program 
chain is written. A program chain is a unit that com- 
poses one story. Each program chain is composed by 
linking a plurality of programs in the order of the re- 
production. A program is composed of a group of at 
least one unit called a program cell. In other words, 
the chain information table 6 includes information that 
composes one program chain in which a plurality of 
celt information tables 7 are selectively linked. In the 
file, a plurality of chain information tables 6 are suc- 
cessively placed in the order of chain numbers. 

As shown in Fig. 1 9, in the cell information table 

7, information that composes program cells is written. 
A program cell is a part that composes one program. 



Each program ceil is composed by linking a plurality 
of DUTs in the order of reproduction. In other words, 
the cell Information table 7 includes Information that 
composes one program eel) in which a plurality of 
DUTs 9 are selectively linked. In the file, a plurality of 
cell information tables 7 are successively linked in the 
order of cell numbers. 

As shown in Fig. 20, in the DAT 8, information that 
represents the position of the DUT is written as the 
relative distance (number of sectors) from the top of 
the file. In the file, a plurality of DATs 8 are succes- 
sively placed in the order of the DUT numbers. 

The DUT 9 Is composed of a plurality of types of 
data that are video data, audio data, sub video data 
that are synchronously reproduced. The reproducing 
time of each DUT 9 is not defined v ln the file, the 
DUTs 9 are placed in the order of the DUT numbers. 

Next, with reference to Fig. 21, a process for.se- 
lecting a program chain will be described. 

The reproducing apparatus can reproduce any 
program chain selected by the userfrom a plurality of 
program chains that are present in a file. 

The reproducing apparatus obtains a required 
file and then reads the file management table 5 from 
the file (at step 1). Thereafter, the reproducing appa- 
ratus obtains the number of program chains in the 
file, the number of program cells in the file, the num- 
ber of DUTs in the file, the number of sectors in the 
file, and the pointers that represent the top of each ta- 
ble (at step 3). Next, the reproducing apparatus ob- 
tains the content of the first chain information table 
corresponding to the obtained pointers (at step 4) and 
resets the counter value that represents the chain 
number to "O* (at step 5). 
$5 After that the reproducing apparatus determines 
whether or not the chain number represented by the 
counter matches a chain number designated by the 
user (at step 6). When these number do not match, 
with a pointer that is obtained by adding the length of 
40 the table written to the chain information table to the 
top pointer, the reproducing apparatus obtains the 
content of the next chain information table (at step 7). 
Thereafter, the reproducing apparatus increments 
the chain number by "1" (at step 8) and determines 
45 . whether or not the chain number of the counter 
matches the chain number designated by the user. 
The reproducing apparatus repeats steps 6 to 8 until 
the chain number represented by the counter match- 
es the chain number designated by the user. 
so When the chain number represented by the coun- 
ter matches the chain number designated by the user, 
the reproducing apparatus obtains the number of pro- 
gram cells that compose the program chain, the num- 
ber of DUTs, the number of sub video channels, the 
55 number of audio streams, and so forth from the chain 
information table (at step 9). Thereafter, the reproduc- 
ing apparatus obtains the number of branch points 
(NBP) in the chain information table and the top poin- 
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ter of the cain control information (SCINFO) from the 
obtained information (at step 1 0). After that, the repro- 
ducing apparatus obtains the top chain control infor- 
mation (SCINFO) from the obtained top pointer (at 
step 1 1 ) and starts the reproduction control of the pro- 5 
gram chain corresponding to the chain control infor- 
mation (SCINFO) (at step 12). . 

The top positions of the file management table 5, 
the chain information table 6, the cell information ta- 
ble 6, the cell information table 7, the DAT 8, and the 10 
OUT 9 in the file shown in Fig. 15 are defined by the 
relative distance (the number of sectors) from the top 
of the file. In the following description, the number of 
sectors of the file management table 5 is represented 
by a. The number of sectors of all chain information is 
tables 6 is represented by b. The number of sectors 
of all cell information tables is represented by c. The 
number of sectors of all DATs is represented by d. 
Thus, the top position of the file management table is 
represented by 0. The position of the top chain infor- 20 
mation table is represented by a. The position of the 
top cell information table is represented by a+b. The 
position of the top DAT Is represented by a+b+c. The 
position of the top DUT is represented by a+b+c+d. 

Since the position in the file is represented by the 25 
relative distance (the number of sectors) from the top 
of the file, as shown in Fig. 22, when the file Is relo- 
cated to another position of the data region, it is not 
necessary to change the value that represents the 
position. 3b 

In the file structure of this optical disc, a plurality 
of program chains can share the same program cells. 

As shown in Fig. 16, in the chain information ta- 
ble, the number of branch points (HBP) that repre- 
sents the number of program cells shared with an- 35 
other program chain and branch information (BiNFO) 
that is the program cell number are written. Figs. 23 
and 24 show examples of the branch information 
(BINFO) and chain control information (SCINFO) in 
the case that program chains A, 8, and C share pro- 40 
gram cells. In the chain control information (SCINFO), 
program cell numbers are written in the order of repro- 
duction thereof. The reproducing apparatus succes- 
sively selects and reproduces program cells corre- 
sponding to the chain control information (SCINFO). 45 
Thus, the program chains A, B, and Care reproduced 
corresponding to the process shown in Fig. 25. In Fig. 
25, (0) to (8) represent program cell numbers and re- 
producing regions thereof. 

Next, the operation in the case that a program 50 
chain Is switched while one of program chains A, B, 
and C is being reproduced will be described. 

1) When the program chain A is switched to the 
program chain B while the program cell 1 of the 
program chain A is being reproduced, the pro- 55 
gram chain B is reproduced from the first pro- 
gram cell 5. 

2) When the program chain A is switched to the 



program chain C while the program cell 1 of the 
. program chain A is being reproduced, the pro- 
gram chain C is reproduced from the first pro-, 
gram cell 7. 

3) When the program chain A is switched to the 
. program chain B after the program cell 1 of the 

program chain A has been reproduced, the pro- 
gram chain B is reproduced from the next pro- 
gram cell 2. This is because the program chain B 
' has the program cell 1 that is shared with the pro- 
gram chain A. To prevent the same program cell 
from being redundantly reproduced, the program 
chain B is reproduced from the next program ceil 
2. 

4) When the program chain A is switched to the 
program chain C after the program cell 1 of the 
program chain A has been reproduced, the pro- 
gram chain C is reproduced from the first pro- 
gram cell 7. 

5) When the program chain A is switched to the 
program chain B after the program cell 2 of the 
program chain A has been reproduced, the pro- 
gram chain B is reproduced from the program cell 
6. The reason is the same as 3) above. 

6) When the program chain A is switched to they: 
program chain C after the program cell 2 of thetf 
program chain C has been reproduced, the pro^ 
gram chain C is reproduced from the first pro-v, 
gram cell 7. J< 

7) When the program cham A is switched to thev 
program chain B after the program cell 3 of theft 
program chain A has been reproduced, the pro-* 
gram chain B is reproduced from the program cell ?. 
6. = 

8) When the program chain A is switched to the 
program chain C after the program cell 3 of the 
program chain A has been reproduced, the pro- 
gram chain C is reproduced from the program cell 
8. This is because the program chain C has the 
program cell 3 that is shared with the program 
chain A. To prevent the same program ceil from 
being redundantly reproduced, the program 
chain C is reproduced from the program cell 8. 
When a first program chain is switched to a sec- 
ond program chain that shares program cells with the 
first program chain, after the shared program cells 
have been reproduced, the next program chain is re- 
produced. 

Next, a process for controlling the reproduction of 
a program chain will be described. 

As shown in Fig. 18, In the chain information ta- 
ble, the chain control information (SCINFO) Is suc- 
cessively recorded in the order of the reproduction of 
the program cells. Thus, by reading the chain control 
information, the program cells can be successively re- 
produced (namely, the program chain can be repro- 
duced). 

As shown in Figs. 18 and 26, the chain control in- 
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formation (SCINFO) includes a two-bit reproduction 
control area 61. The reproducing apparatus can rec- 
ognize the content of the control of program cells that 
are successively reproduced corresponding to the re- 
production control information. 5 

The content of the reproduction control informa- - 
tion Is: 

00 : Successively reproduces the next pro- 
gram cell without waiting time after a program cell is 
reproduced (presence of continuity of programs). ' to 

01 : Successively reproduces the next pro- 
gram cell without waiting time after a program cell is 
reproduced (absence of continuity of programs). 

10 : Reproduces a program ceil with waiting 
time (PWA1T) designated by cell information table af- is 
ter another program cell is reproduced. 

11 : Stops the reproducing operation, after a 
program cell is reproduced. 

Next, a real example of the successive reproduc- 
tion control of program cells corresponding to the re- 20 
production control information will be described. 

Fig. 26 shows an example of the chain control in- 
formation (SCINFO), In this example, a program 
chain is composed of five program cells. The angle 
modes of the program cells are "00". A multi-angle re- 25 
production is not designated. In the multi-angle repro- 
duction, the user can select one of program cells that 
can be reproduced in the same time on the same time 
axis. For example, in the case of a baseball program 
on TV, the user can select one of the two images 30 
which have been photographed and received by cam- 
eras on the first base side and the second base side. . 

Next, with reference to a flow chart of Fig. 27, a 
process for controlling successive reproduction of. 
program cells will be described. 35 

The reproducing apparatus obtains the first con- 
trol information (SCINFO) from the chain information 
table (at sep 1) and reads the first program cell num- 
ber therefrom (at step 2). Thereafter, the reproducing 
apparatus reads the top pointer of the cell information 40 
table from the file management table and obtains a 
desired cell information table corresponding to the top 
pointer and the program cell number (at step 3). Next, 
the reproducing apparatus reproduces program cells 
corresponding to the content of the obtained cell In- 45 
formation table (at step 4). 

At this point, the reproducing apparatus reads the 
information of the reproduction control area of the 
chain control information and controls the successive 
reproduction of the program cells corresponding to so 
the reproduction control information. 

When the reproduction control Information is *00" 
(at step 5), after the reproducing apparatus has repro- 
duced the program celi, it obtains the next chain con- 
trol information (SCINFO) (at step 11) and then starts 55 
reproducing the next program cell. 

When the reproduction control information is "01 " 
(at step 6), the reproducing apparatus executes a 



broken link process such as mute Just before it com- 
pletes reproducing the program cell (at step 9). After 
the reproducing apparatus has reproduced the pro- 
gram cell, it obtains the next program chain control in- 
formation (SCINFO) and then starts reproducing the 
next program cell. 

When the reproduction control information is "10" 
(at step 7), after the reproducing apparatus has repro- 
duced the program cell, it performs a wait process for 
time (PWAIT) designated by the cell information table 
(at step 10). After the wait time elapsed, the reproduc- 
ing apparatus obtains the next chain control informa- 
tion (SCINFO) and starts reproducing the next pro- 
gram cell. 

When the reproduction control information is 
"11 after the reproducing apparatus has reproduced 
the program cell, it stops reproducing the program 
chain (at step 8). 

The real process of the reproduction control for 
the chain control information shown In Fig. 26 will be 
described as follows. Fig. 28 shows the process of the 
reproduction control. 

Chain control information number 0 : S1 -> S2 
(obtained cell number 0) -> S3 -> S4 (reproduced cell 
number) -> S5 -> S11 

Chain control information number 1 : -> S2 
(obtained cell number 1) -> S3 -> S4 (reproduced cell 
number 1) ->S6 ->S6 -> S9 -> S11 

Chain control information number 2 : -> S2 
(obtained ceil number 4) -> S3 -> S4 (reproduced cell 
number4)->S5->S11 

Chain control information number3 : -> S2 (ob- 
tained cell number 2) -> S3 -> S4 (reproduced cell num- 
ber 2) -> S5 -> S6 - > S7 -> S10 (wait process) -> S11 

Chain control information number 4 : -> S2 
(obtained cell number 3) -> S3 -> S4 (reproduced cell 
number 3) -> S5 -> S6 - > S7 -> S8 -> end 

Next, a process for multi-angle reproduction of 
program cells will be described. 

As shown in Figs. 29 and 1 8, in the chain control 
information of the chain information table, 2-bit angle 
mode information 71 and 4-bit angle number 42 are 
recorded. The content of the angle mode information 
71 is as follows. The angle block is a group of some 
program cells that are selectively reproduced in the 
same time on the same time axis. 

00 : No angle block 

10 : Start/continuance of angle block 

11 : End of angle block. 
Angle numbers 72 are successively assigned to 
program ceils that compose an angle block. When the 
user selects ah angle number, the program cell cor- 
responding to the angle number is reproduced. 

. Next, the process for the multi-angle reproduc- 
tion will be described. Fig. 30 is a flow chart showing 
the process for the multi-angle reproduction control. 

The reproducing apparatus obtains the first chain 
control information (SCINFO) from the chain informa- 
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tton table and reads the first program cell number 
therefrom (at step 2). Thereafter, the reproducing ap- 
paratus reads the top pointer of the cell information 
table from the file management table and obtains a 
desired cell information table corresponding to the top 
pointer and the program cell number (at step 3). The 
reproducing apparatus reads the angle mode infor- 
mation 71 of the first chain control information and 
executes the multi-angle reproduction control corre- 
sponding to the information in the following manner. 

When the angle mode information is "10 B 
(start/continuance of angle block) (at step 6), the re- 
producing apparatus determines whether or not the 
user has designated an angle number (at step 7). 
When an angle number has not been designated, the 
reproducing apparatus selects a default angle num- 
ber (0) (at step 8) and sets the angle mode flag (at 
step 9). When an angle number has been designated, 
the reproducing apparatus just sets the angle mode 
flag (at step 9). 

Thereafter, the reproducing apparatus determi- 
nes whether or not the present program cell is a pro- 
gram cell with an angle number designated by the 
user (at step 10). When the determined result is YES, 
the reproducing apparatus obtains a corresponding 
cell information table and executes the reproduction 
of the program cell corresponding to the content of the 
cell information table (at step 11). Thereafter, the re- 
producing apparatus resets the angle mode flag (at 
step 12). When the determined result is "NO", the re- 
producing apparatus does not reproduce the present 
program cell. Thus, the reproducing apparatus keeps 
the angle mode flag in the set state. 

Next, the reproducing apparatus reads the infor- 
mation of the reproduction control area 61 . When the 
information is not "11 * (stops reproducing the program 
chain) (at step 1 3), the reproduci ng apparatus obtains 
the next chain control information from the chain in- 
formation table (at step 15) and repeats the same 
process at step 2. 

When the angle mode information 71 at step 4 is 
"11" (end of the angle block), the reproducing appa- 
ratus determines whether or not the angle mode flag 
has been set (at step 16). When the angle mode flag 
has been reset, the reproducing apparatus obtains 
the next chain control informatbn through step 13 (at 
step 15). Alternatively, the reproducing apparatus ter- 
minates the process for reproducing the program 
chain (at step 14). 

Thus, the multi-angle reproduction control is exe- 
cuted corresponding to the chain control Information 
shown In Fig. 29 as follows. Fig. 31 shows the process 
for the multi-angle reproduction control. In the follow- 
ing description, it is assumed that the angle number 
designated by the user is "1". 

Chain control information number 0 : S1 -> S2 
(obtained ceil number 0) -> S3 -> S4 -> S5 -> S1 1 (re- 
produced cell number 0) -> S12 -> S13 -> S15 



Chain control information number 1 : -> S2 
(obtained cell number 1) -> S3 -> S4 -> S5 -> S6 ->S7 
-> S9 -> S10-> S13-> S15 

Chain control information number 2 ; -> S2 (ob- 
5 tained cell number 5) -> S3 -> S4 -> S5 -> S6 -> S7 -> 
S9 -> S1 0 -> S11 (reproduced cell number 5) -> S12 -> 
S13-> S15 

Chain control information-number 3 : -> S2 (ob- 
tained cell number 6) -> S3 -> S4 -> S16 -> S13 -> S15 
10 Chain control information number 4 : -> S2 

(obtained cell number 2) -> S3 -> S4 -> S5 -> S11 (n> 
. produced cell number 2) -> S12-> S13 -> S15 

Chain control Information number 5 : -> S2 
(obtained cell number 3) -> S3 -> S4 -> S5 -> S6 -> 
is S7->S8->S9->S10->S11 (reproduced ceil number 
3)->S12->S13->S15 . 

Chain control information number 6 : -> S2 (ob- 
tained cell number 7) -> S3 -> S4 -> S16 -> S13 -> S15 
Chain control information number 7 : -> S2 
20 (obtained cell number 4) -> S3 -> S4 -> S5 -> S6 -> 
S11 (reproduced cell number 4) -> S12 -> S13 -> S14 
-> end 

Next, specific code added corresponding to an 
application type of a program chain of this disc will be 

25 described. > 
As shown in Fig. 17, in the chain information ta*. 
ble, 4-bit type information 74 and 8-bit specific code): 
73 are recorded. The 4-bit type information 74 repre^ 
sents an application type of a program chain. The 8- 

30 bit specific code 73 represents detail description off 
the application type. The specific code 73 represents > 
detailed content, and the detailed content corre-, 
sponding to the code is defined uniquely to each oft 
the application type. For example, as an applications 

35 of a program chain, an orchestral music program and 
an instrument are considered. In the case of an or- 
chestral music program, the specif ic code represents 
the language type of the superimposed text. In the 
case of the instrument, the specific code represents 

40 the type of the instrument Thus, without need to ex- 
tend the specific code, with the specific code having 
a fixed length, detailed contents of many types can 
be defined. 

Next, a process for displaying a menu of the disc 

45 will be described. 

Fig. 32 is a schematic diagram showing the struc- 
ture of chain control information (SCINFO) in the 
chain information table that composes a menu 
screen. Fig. .33 is a table and a schematic diagram 

50 showing the structure of a cell information table com- 
posing a menu screen. 

As shown in Fig. 32, the chain control information 
(SCINFO) of the chain information table includes 2-bit 
block mode information 81 and 4-bit block type 82 

55 that represents the type of a block. The block mode 
information 81 represents the correlation among a 
plurality of program cells. In other words, when the 
block mode information 81 is "00", the program cell is 
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not a cell that composes the block. When the block 
mode information 81 is "01°, the program cell is a cell 
at the top of the block. When the block mode informa- 
tion 81 is "10°, the program cell is a cell except the top 
cell and the end cell in the block. When the block 
mode information 81 is "11 °, this program cell is a cell 
at the end of the block. When the block type 82 is 
"0000", this program cell is not a block. When the 
block type 62 is "0001 ■ this program cell is an angle 
block. When the block type 82 is "001 0", this program 
cell is a menu block. 

As shown in Fig. 33, in the cell Information table, 
type information 83 and specific code 84 are written. 
The type information represents the type of a pro* 
gram cell. As the types of program cells, there are 
movie, orchestra, and various menus. As menu types, 
there are file selecting menu, sequence (program 
chain) selecting menu, audio stream selecting menu, 
sub video channel selecting menu, program selecting 
menu, angle selecting menu, and so forth. When the 
type of the program cell is the menu, the specific code 
84 represents the language type. 

Fig. 34 is a schematic diagram showing a struc- 
ture of a file selecting menu. As shown in Fig. 34, the 
file selecting menu is composed with the top file in the 
data region. In other words, this file is composed, of 
at least one chain information table SO including at 
least one cell information table CO; In Fig. 34, P0 rep- 
resents a program composing a program chain. A pro- 
gram is composed of at least one cell information ta- 
ble. 

Fig. 35 is a schematic diagram showing a struc- 
ture of a sequence (program chain) selecting menu. 
As shown in Fig. 35, this menu is composed of chain 
information tables SO at the top portions of individual 
files. Jn the chain information table, cell information 
tables C1 20 and C200 that compose the audio stream 
selecting menu and the sub video channel selecting 
menu can be added. In this case, a plurality of cell in- 
formation tables that composes individual menus are 
correlated by the block mode information 81 in the 
chain information table. When one menu is composed 
of a plurality of screens (a plurality of cell information 
tables), each cell information is correlated by the 
block mode information 81. 

One chain information table can compose a menu 
and non-menu data by using the block mode informa- 
tion 81 and the block type 82. Fig. 36 is a schematic 
diagram in this case. In this example, the chain infor- 
mation table S1 includes two ceil information tables 
C20 and C21 that compose the angle selecting menu 
and the program selecting menu. The ceil Information 
tables C20 and C21 are placed only at the top portion 
of the chain information table S1. The next chain in- 
formation table S2 includes one cell Information table 
C22 that composes a low order program selecting 
menu of the program selecting menu. The cefl infor- 
mation table C22 is placed only at the top portion of 
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the chain information table S2. The chain information 
table S3 includes one cell information table C23 that 
composes a low order angle selecting menu of the an- 
gle selecting menu. The cell information table C23 is 
placed at the top portion of the chain information table 
S3. 

Next, a reproducing apparatus that accomplishes 
the menu display of the disc will be described. 

Fig. 37 is a block diagram showing the construc- 
tion of the function that accomplishes the menu dis- 
play. In Fig. 37, reference numeral 91 is a key input 
portion that designates a selection item on the menu 
screen and a language type. Reference numeral 92 
is a menu determining/selecting portion that determi- 
nes a cell information table that composes a menu 
screen corresponding to the type information 83 re- 
corded in the cell information table and recognizes an 
item number selected on the menu screen. Reference 
numeral 93 is a reproduction control information stor- 
ing portion that stores reproduction control Informa- 
tion recorded in a chain information table including 
the cell information table that composes the menu 
screen. Reference numeral 94 is a cell reproduced 
data storing portion that stores at least one data unit 
as cell reproduced data corresponding to the cell in- 
formation table that composes the menu screen. Ref- 
erence numeral 95 is a cell reproduction control por- 
tion that controls the reproduction of ceil reproduced 
data stored in the cell reproduced data storing portion 
94. Reference numeral 96 is a display portion that dis- 
plays the menu screen. Reference numeral. 97 is a 
menu block determining portion that recognizes the 
correlation among a plurality of cell information tables 
that composes the menu screen corresponding to the 
block mode information 81 in the chain information ta- 
ble. Reference numeral 98 is a menu block switching 
portion that switches the present menu screen to the 
next menu screen after an item has been selected on 
the menu screen that is being reproduced when the 
menu block determining portion 97 has recognized 
the correlation between the present menu screen and 
the next reproducing menu screen. Reference numer- 
al 99 is a specific code determining/storing portion 
that stores the specific code 73 of the ceil information 
table that composes the menu screen and determines 
whether or not the language type of the menu screen 
matches the predetermined language type. 

Next, the operation of the menu display of the 
disc will be described. Fig. 38 is a schematic diagram 
showing a process for selecting a file. 

The reproducing apparatus obtains the chain in- 
formation table at the top of the top file (file 0) in the 
data region and stores the obtained reproduction con- 
trol information of the chain information table in the 
reproduction control information storing portion 93. 
Next, the reproducing apparatus obtains the first cell 
Information table corresponding to the top chain con- 
trol information. The menu determining/selecting por- 



10 



BNSOOCIO: <EP_ 



_0685845A2J_> 



I 



19 



EP 0 685 845 A2 



20 



tion 92 reads the program cell type information 83 in- Claims 
eluded in the cell information table and determines 
whether or not the program cell type is a menu. When 
the program cell type is a menu, the cell reproduction 
control portion 95 reproduces the program cell. The e 
display portion 96 displays a file selecting menu 
screen 101 as shown in Fig. 38. The menu screen 101 
displays each file number along with the correspond- 
ing file name (work name). When the user selects any 
file number with the key input portion 91, the menu 10 
determining/selecting portion 92 recognizes the se- 
lected file number and obtains the top chain informa- 
tion table in the file corresponding to the file number. 
The reproduction control information storing portion 
93 stores the reproduction control information of the is 
chain information table. Thereafter, the reproducing 
apparatus obtains the first cell information table cor- 
responding to the top chain control information. After 
that, the menu determining/ selecting portion 92 
reads the program cell type information 83 included 20 
in the cell information table. When the program cell 
type is a menu, the cell reproduction control portion 
95 reproduces the program cell and displays the next 
menu screen on the display portion 96. 

The menu block determining portion 97 reads the 25 
block mode information 81 and the block type 82 from 
the chain information table and determines whether 
or not each cell information in the chain information 
table has correlation as a menu block. When the pres- 
ent menu screen and the next menu screen correlate, 30 
the menu block switching portion 98 switches the 
present menu screen to the next menu screen after an 
item of the present menu screen has been selected. 
In such a manner, all the menus can be successively 
displayed up to the last cell of the menu block. 35 

In addition, on the disc, a plurality of menu, 
screens with the same content but different languag- 4. 
es are recorded as one menu, block. The language 
type of the menu is represented by the specific code 
84 In the cell information table. Fig. 39 is a schematic 40 
diagram showing an example of a cell information ta- 
ble group that composes a plurality of menu screens 
with different languages. In this case, when the user 
designates a language type, the specific code deter- 
mining/storing portion 99 selects only a program cell 45 
that composes the menu corresponding to the Ian- 5. 
guage type from the menu group that composes one 
menu block and successively reproduces it. 

Although the present invention has been shown 
and described with respect to a best mode em bod I- so 
ment thereof, it should be understood by those skilled 
in the art that the foregoing and various other 
changes, omissions, and additions in the form and de- 
tail thereof may be made therein without departing 
from the spirit and scope of the present invention. .55 6. 



1- A recording medium, comprising: 

a data region in which data is recorded as 
a file corresponding to a predetermined data re- 
cording format; and 

' a management region including medium 
identifying information that represents the type 
of the data recording format and file identifying 
information that represents the type of the data 
recording format of the file. 

2. A recording medium having two opposite sides, 
either or both of which are selective as recording 
sides, comprising: 

a data region in which data is recorded; 

and 

a management region including number- 
of-recording-sides identifying information that 
represents the number of recording sides of the 
recording medium and recording side identifying 
information that represents the recording side. 

3, A recording medium, comprising: 
a data region in which data is recorded: 
a management region in which managed 

ment information is recorded, the management: 
information being adapted for managing data re- 
corded in said data region; and f- 
a plurality of spare management regions irt : 
which management information with the same 
content as the management region is recorded 
values representing the positions in the spare" 
management regions being represented with rel- 
ative distance from the top addresses thereof. 



1* 



The recording medium as set forth in claim 1, fur- 
ther comprising a plurality of spare management 
regions in which management information with 
the same content as the management region is 
recorded, values representing the positions in the 
spare management regions being represented 
with relative distance from the top addresses 
thereof. 

The recording medium as set forth in claim 2, fur- 
ther comprising a plurality of spare management 
regions in which management information with 
the same content as the management region is 
recorded, values representing the positions in .the 
spare management regions being represented 
with relative distance from the top addresses 
thereof. 

A recording medium on which data is recorded as 
a file, the file comprising: . . 

a first region in which a group of a data unit 
that is a group of a plurality of types of data that 
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are synchronously reproduced; 

a second region in which at least one cell 
information table that is a program cell composed 
by selectively linking at least one data unit record- 
ed in said first region; and 

a third region in which at least one chain in- 
formation table that is a program chain composed 
by selectively linking at least one cell information 
table recorded in said second region. 

7. the recording medium as set forth in claim 6, 
wherein the positions of the data unit r the cell In- 
formation table, and the chain information table 
are def ined with relative distances from the top 
address of the file thereof. 

8. The recording medium as set forth in claim 6, the 
chain information table comprising: 

a cell number sequence that represents a 
plurality of program cell numbers composing the 
program chain and the order of reproduction of 
the program cell; and 

reproduction control Information that de- 
fines reproduction method of the program chain 
for each program cell. 

9. The recording medium as set forth in claim 8, 
wherein the types of the reproduction control in- 
formation includes at least 

first reproduction control information that 
represents the reproduction of a second program, 
eel after a first program cell to be controlled is re- 
produced; 

second reproduction control information 
that represents the reproduction of a second pro- 
gram cell with waiting time after a first program 
cell to be controlled is reproduced; and 

third reproduction control information that 
represents the stop of the reproduction after a 
program ceil to be controlled is reproduced. 

10. The recording medium as set forth in claim 6, 
wherein the chain information table further in- 
cludes: 

a cell number sequence that represents a 
plurality of program cell numbers composing the 
program chain and the order of reproduction of 
the program eel); and 

mode information that represents whether 
or not each program cell represented by the cell 
number sequence is a program ceil that can be 
selectively reproduced along with another pro- 
gram cell in the same time on the same time axis. 

11. The recording medium as set forth in. claim 6, 
wherein the chain information table further in- 
cludes: 

type information that represents an appli- 



cation type of the program chain; and 

a specific code that represents detailed 
content of said type information and a specific 
code that represents detailed content of said in- 
5 formation, the detailed content corresponding to 

the code being defined uniquely to each of the ap- 
plication type. 

12. The recording medium as set forth in claim 6, 

10 wherein the file includes at least one cell 

information table that composes a menu screen 
on which any data item to be/displayed is select- 
ed; and 

wherein the cell information table that 
15 composes the menu screen includes identifying 

information that represents that the cell informa- 
tion table composes the menu screen. 

13. The recording medium as set forth in claim 12, 
20 wherein the chain information table that compos- 
es the program chain with the cell information ta- 
ble that composes the menu screen includes 
block mode information that defines a cell infor- 
mation group that composes the menu screens 

25 that correlate as one block. 

14. The recording medium as set forth in claim 12, 
wherein the cell information table that composes 
the menu screen further includes language type 

30 information that represents a language type of 
characters displayed on the menu screen. 

15. A reproducing apparatus for reproducing a re- 
cording medium having a data region in which 

35 data is recorded as a file corresponding to a pre- 
. determined data recording format, and a man- 
agement region including medium identifying in- 
formation that represents the type of the data re- 
cording format and file identifying information 

40 that represents the type of the data recording for- 
mat of the file,, comprising: 

first determining means for reading me- 
dium identifying information recorded in the man- 
agement region and determining a type based on 

45 a data recording format of the recording medium 
corresponding to the medium identifying infor- 
mation; and 

second determining means for reading the 
file identifying information of each file recorded 

so in the management region and determining a 
type based on the data recording format of each 
file recorded on the recording medium corre- 
sponding to the file identifying information. 

65 16. A reproducing apparatus for reproducing a re- 
cording medium having two opposite sides, either 
or both of which are selective as recording sides, 
including a data region in which data is recorded, 

12 
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and a management region including number-of- 
recording-sfdes identifying information that rep- 
resents the number of recording, sides of the re- 
cording medium and recording-side identifying 
information that represents the recording side, s 
comprising: 

number-of-recording-sldes determining 
means for reading the number-of-reoording-si- 
des identifying information recorded in the man- 
agement region and determining the number of 10 
recording sides of the. recording medium; and 

recording-side determining means for 
reading the recording-side identifying informa- 
tion recorded in the management region and de- 
termining the recording side of the recording me- 1 5 
dium to be reproduced. 

17. A reproducing apparatus for reproducing a re- 
cording medium on which data is recorded as a 

file, the file including a first region in which a 20 
group of a data unit that is a group of a plurality 
of types of data that are synchronously repro- 
duced, a second region in which at least one ceil 
information table that is a program cell composed 
by selectively linking at least one data unit record- 25 
ed in said first region, and a third region in which 
at least one chain information that is a program 
chain composed by selectively linking at least 
one cell information table recorded in said second 
region, comprising: ' 30 

first searching means for searching any 
chain information table recorded, in the third re- 
gion; 

second searching means for searching at 
least one cell information table that composes the 35 
program chain from the second region corre- 
sponding to the searched chain information table; 
and 

third searching means for searching at 
least one data unit that composes the program 40 
ceB from the f irst region corresponding to the cell 
information table searched by said second 
searching means. 

18. A reproducing apparatus for reproducing a re- 45 
cording medium on .which data is recorded as a 

file, the file including a first region in which a 
group of a data unit that is a group of a plurality . 
of types of data that are synchronously repro- 
duced, a second region in which at least one cell 50 
information table that is a program cell composed 
by selectively linking atleast one data unit record- 
ed in said first region, and a third region in which 
at least one chain information that b a program 
chain composed by selectively linking at least 69 
one cell information table recorded in said second 
region, the file including at least one cell informa- 
tion table that composes a menu screen on which 



any data item to be displayed is selected, the celt 
information table that composes the menu screen 
including identifying information that represents 
that the cell information table composes the 
menu screen, comprising: 

first searching means for searching any 
chain information table recorded in the third re- 
gion; 

second searching means for searching at 
least one cell information table that composes the 
program chain from the second region corre- 
sponding to the searched chain information table; 

determining means for determining wheth- 
er or not the cell information table is a cell infor- 
mation table that composes the menu screen cor- 
responding to the identifying information of the 
cell information table searched by said second 
searching means; 

third searching means for searching at 
least one data unit that composes the program 
cell from the first region corresponding to the cell 
information cell when said determining means 
has determined the cell information table that 
composes the menu screen; and 

menu reproducing means for reproducing 
at least one data unit searched by said third 
searching means as the menu screen. l 



19. A reproducing apparatus for reproducing a r$= 
cording medium on which data is recorded as a* 
file, the file including a first region in which av 
group of a data unit that is a group of a plurality 
of types of data that are synchronously repro- 
duced, a second region in which at least one cell 
information table that is a program cell composed 
by selectively linking at least one data unit record- 
ed in said first region, and a third region in which 
at least one chain Information that Is a program 
chain composed by selectively linking at least 
one cell information table recorded in said second 
region, the file including at least one cell informa- 
tion table that composes a menu screen on which 
any data item to be displayed is selected, the cell 
information table that composes the menu screen 
includes identifying information that represents 
that the eel! information table composes the 
menu screen, the chain information table that 
composes the program chain with the cell infor- 
mation table that composes the menu screen in- 
cluding block mode Information that defines a cell 
Information group that composes the menu 
screens that correlate as one block, comprising: 
first searching means for searching any 
- chain information table recorded in the third re- 
gion; 

second searching means for searching at 
least one cell information table that composes the 
program chain from the second region corre- 
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sponding to the searched chain information table; 

determining means for determining wheth- 
er or not the cefl information table is a eel? infor- 
mation table that composes the menu screen cor-, 
responding to the identifying information of the 5 
cell information table searched by said second 
searching means; 

third searching means for searching at 
least one data unit that composes the program 
cell from the first region corresponding to the cell 10 
information cell when said determining means 
has determined the ceil information table that 
composes the menu screen; 

menu reproducing means for reproducing 
at least one data unit searched by said third is 
searching means as the menu screen; 

recognizing means for recognizing corre- 
lation among a plurality of menu screens included 
in the chain information table corresponding to 
the block mode information in the chain informa- 20 
tion table searched by said first searching means; 
and 

. . menu screen switching means .for repro- 
ducing a second menu screen after a first menu 
screen is selected, when said recognizing means 25 
has determined that there is correlation between 
the first menu screen that is being reproduced 
and the second menu screen. 



sponding to the searched chain information table; 

first determining means for determining 
whether or not the cell information table is a cell 
information table that composes the menu screen 
corresponding to the Identifying information of 
the cell information table searched by said sec- 
ond searching means; 

language type selecting means for pro-se- 
lecting a language type of the menu screen; 

second determining means for determin- 
ing whether or not a language type of the menu 
screen composed of the cell information table on 
the menu screen matches a language type se- 
lected by said language type selecting means 

* • 

corresponding to the language type information 
in the cell information table when said determin- 
ing means has determined the cell information ta- 
ble that composes the menu screen; 

thM searching means for searching at 
least one data unit that composes the program 
cell corresponding to the cell information table 
when said second determining means has deter- 
mined that the language types match; and 

menu reproducing means for reproducing 
at least one data unit searched by said third 
searching means as the menu screen. 



20. A reproducing apparatus for reproducing a re- 30 
cording medium on which data is recorded as a 
file, the file including a first region in which a 
group of a. data unit that is a group of a plurality 
of types of data that are synchronously repro- 
duced, a second region in which at least one cell 35 
information table that is a' program cell composed 
by selectively linking at least one data unit record- 
ed in said first region, and a third region in which 
at least one chain information that is a program 
chain composed by selectively linking at least 40 
one cell information table recorded in said second 
region, the file including at least one cell informa- 
tion table that composes a menu screen on which 
any data item to be displayed is selected, the cell 
information table that composes the menu screen 45 
including identifying information that represents 
that the cell information table composes the 
. menu screen, the cell information table that com- 
poses the menu screen further including lan- 
guage type information that represents a Ian- so 
guage type of characters displayed on the menu 
screen, comprising: 

first searching means for searching any 
chain information table recorded in the third re- 
. gion; , 55 

second searching means for searching at 
least one cell information table that composes the 
program chain from the second region corre- 
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1 BYTE 


VATR 


VIDEO DATA ATTRIBUTE OF THIS PROGRAM CHAIN 


3 BYTES 


CPLET 


SUB WAGE COLOR PALETTE IN THIS PROGRAM CHAW 


4 BYTES x 16 


SPATR 


CHANNEL ATTRIBUTE OF EACH SIS IMAGE IN THIS PROGRAM 
b15 b!4 b13 W2 Ml r^-74 bS 


2 BYTES x NCHNL 




| RESOLUTION | ASPECT | TYPE 1 






b7 hO 






SPECIRCCOOE 






•RESOLUTION = CO : FIELD RECORD ^73 






J : FRANE RECORDING 






•ASPECT = CO : 4 TO 3 DISPLAY 






01:16 TO 9 DISPLAY 






•TYPE = 0000 : LANGUAGE 






• SPEQRC CODE = IN TKE CASE OF TYPE (0000: LANGUAGE), ITS 
DESIGNATED CORRESPONDING TO LANGUAGE CODE 
OTHER TYPES ARE RESERVED. 
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PARAMETER 



DESCRIPTION 



NUMBER OF BYTES 



AATPt 



AUDIO ATTRIBUTE OF EACH STREAM M THS ffiOGRAM CHAIN 



2 BYTES x NSTRM 



reserved 



RESERVED 



I BYTE 



NUMBER OF BRANCH POINTS IN THIS PROGRAM CHAH 



1 BYTE 



BINFO 
SC1NFO 



JF Of PROGRAM CELL NUMBERS SHARED WTH OTHER PROGRAM (MB 
OF PROGRAM (HIS C0MPOSN6 THIS PROGRAM CHAW 



2 BYTES x NBP 



REPRODUCTION 
WRftTEN FOR NUMBER OF PROGRAM CELLS 
b31 b30 b29 b26 b27 ^^72 



61 y '"- fgRCOUCTTOK CONTROU ANGLE MOPE T ANGLE NUMBER 

bfc Tl 



b24 



PROGRAM NUMBER 



W6 



bt5 



b8 



HIGH ORDER OF PROGRAM CELL NUMBER 



b7 



bO 



LOW ORDER OF PROGRAM CELL NUMBER 



REPRODUCTION CONTROL = ID: SU0C€SaV&Y ADVANCES TO (EXT PROGRAM 

(PRESENCE OF CONTTNUTY BETWEEN PROGRAMS) 
01 : SUCCESSIVELY ADVANCES TO NEXT PROGRAM 
(ABSENCE OF CONTINUTY BETWEEN PROGRAMS) 
10: ADVANCES TO fCXT PROGRAM AFTER 
REPRCOUCnON OF THIS PROGRAM WTH WAITING 
TIME DESIGNATED BY CELUT. 
11 : STOPS AFTER REPRODUCTION OF TWS 



ANGLE MODE 



■ANGLE NUMBER 

-PROGRAM NUMBER 
PROGRAM CELL NUMBER 



= 00: NO ANGLE BLOCK 
01 : RESERVED 

10:START/CONTMJANCE OF ANGLE BLOCK 
11 : END OF ANGLE BLOCK 

= xca: NUMBER WANGLE BLOCKS 
(DESIGNATES SERAI NUMBER FROM START OF 
ANGLE BLOCKS "0000: DEFAULT REPRODUCTION) 

= PROGRAM NUMBER OF PROGRAM CELL 

= PROGRAM CELL NUMBER TO BE REPRODUCED 
(2 BYTES) 



4 BYTES x NCELL 
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PARAMETER 


DESCRIPTION 


NUMBER OF BYTES 


CELLMODE 


CESCW1ES CB1 MODE 


2 BYTES 






ii 


WAIT TB€ W THE CASE THAT WAIT CONTROL tS 
OESGNATED BY SONFO IN CHAM (FROM 0 TO S SECONDS) 


1 BYTE 


PRGNCT 


PROGRAM NUMBER OF THIS PROGRAM CEi 


1 BYTE 


SDUT 


FIRST NUMBER OF OUT COMPOSING THS PROGRAM OBI 


4 BYTES 


1 






NUMBER OF TOTAL DUTS COMPOSING TWS PROGRAM CFJi 


2 BYTES 


SADUI 


FIRST SECTOR POSTTION OF RRST DUT COMFOSMG TMS PROGRAM CB1 
(REPRESENTED BY NUMBER OF RELATIVE SECTORS FROM TOP OF FUE) 


4 BYTES 








FIRST SECTOR POSITION OF LAST DUT COMFOSMG THIS PROGRAM (EL 
(REPRESENTED BY NUMBER OF RELATIVE SECTORS FROM TOP OF FILE) 


4 BYTES 


PROGRAM CELL INFORMATION TABLE (CELLIT) 

FIG.20 


PARAMETER 


DESCfttPTtON 


NUMBER OF BYTES 


TSADR 


POSmCN OF OUT REPRESENTED 8Y NUMBER OF RELATIVE SECTORS FROM 
TOPOFfllf 


4 BYTES 



DATA UNIT POSITION TABLE (DAT) 
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FIG.21 



( START ) 
T 



SI 



HEAD Ri£ MAW6EMENT ^FORMATION SECTOR 1 




PBTAW NUMBER OF CHANS, NUMBER Cf PROGRAM (flUDUTS. AND 
NUMBER OF SECTORS OF FUE AND POINTERS TO HQVIDUAL TAKES. 



I 



S4 



08TAH CONTENT OF HRST CHAM WFQRMATtQH CONTROL TABLE, | 



I SEARCH FROM CHAIN NUMBER = I 





OBTAIN LENGTH OF TABLE! AEO IT TO TOP POWTFL A/C OBTAW 
CONTENT OF NEXT CHAM INFORMATION CONTROL TABli 



I 



r WCHEMEW CHAIN NUMBER BY ' 1'. 




I 



OBTAJN NUMBffl OF CELLS, NUMBER OF OUTS, NUMBHi OF SUB 
IMAGE CfWNIS, WD NUMBER Of AUDIO STREAMS OF TMS CHAK 



1 



S9 



OBTAW NUMBER OF BRANCH FONTS FROM OBTAINED NUMBER OF 
CHANNELS AND NUMBER OF STREAMS AND THEN 
OBTAW TOP POUTER OF CHAN CONTROL NFOflMATKH 



S10 



OBTAIN RRST CHAM CONTROL INFORMATION AND STORE 
CONTENT IN MEMORY. 



S11 



PROGRAM CHAIN FtffiOOUCTKlN CONTROL [T^ 



S12 



EXAMPLE OF PROGRAM CHAIN SELECTING PROCESS 
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DSC MANAGEMENT 
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REGON 
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FIG.23 



BRANCH NUMBER 
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0 
1 

i 2 


0001 h 
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BRANCH INFORMATION OF CHAIN (A) (BINFO) 
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BRANCH NUMB 


SHARED PROGRAM CELL NUMBER 
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1 




0001 
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BRANCH INFORMATION OF CHAIN (B) (BINFO) 

* - 


BRANCH NUMBER 


SHARED PROGRAM CELL NUMBER 
(2 BYTES) 


U 




"q;k! 

l A. A ^ j. 





U I UAttn 

BRANCH INFORMATION OF CHAIN (0 (BINFO) 
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PROGRAM CHAIN (A) 
PROGRAM CELL NUMBER 



STRAT 



PROGRAM CHAIN (B) 
PROGRAM CE! NUMBER 



STRAT 



PROGRAM CHAIN (C) 
PROGRAM CELL NUMBER 



STRAT 



@ 



* END 



0 



0 



® 



- END 



0) 



-END 



( PROGRAM CELL : 



TIME 
« 0 
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NOTE) x = DON'T CARE 



NUMBER 


REPRODUCTION CONTROL 


ANGLE MODE 1 


ANGLE NUMBS 


PROGRAM NUMBER 




(2 BITS) 


(2 BITS) 


(4 EtfTS) 


{1 BYTE) 


0 


00 




xxxx 


Mh 


1 


01 


00 


xxxx 


Olh 


2 


00 


00 


xxxx 


01 h 


3 


10 


00 


xxxx 


Olh 


4 


11 


00 


xxxx 


Olh 



PROGRAM CELL NUMBER 
(2 BYTES) 



0001 h 
0004h 
0002h 
Ih 



UK 



REMARKS 



CONTROL INFORMATION 1 OF PROGRAM CHAIN (SCINFO) 
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C STWT ) 

mi 



S1 



QflTAK control nmm OF msT PflOGRAriawn 



L 



± 



OBTAIN PR(X3iAM CELL NUMBER 



OBTAIN DESKD IttXJWI CELL llf 0FMAT10N CONTROL 
TABtf CORRESPONDS TO TOP POUTER OF PROGRAM (Hi 

^FORMATION CONTROL TABLE AND PROGRAM CELL 
NUMBER 



1>-S2 
S3 



S4 



EXECUTE REffiOOUCIlON CCfftSPCNJNG TO HFORMATKN 
OF OBTAINED PROGRAM CELL NFOflWATKH CONTROL TABLE 




STOP REPR00UCW6 PROGRAM CHAN 



c 



1 



J 



S11 



- j Q6TAH HEX! PROGRAM CHAW CONTROL HFORMATKft H 



BROKEN LH( PROCESS (MUTE. ETC) 



S9 



S10 



CAUSE PROCESS TO WAIT FOR TIME DESIGNATED BY WATT 

TIME 



V 



-"I 



EXAMPLE 1 OF RgROPUCDON CONTROL OF PROGRAM CHAIN 
* NO MULTI-ANGLE (ANGLE MODE » OOB) 
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PROGRAM CHAW CONTROL NIMH : 0 

PROGRAM CELL NUMBER: © 
STRAT- 



1 



2 

® 



3 

9 



4 



TIME 



END 



< REPRODUCTION PROGRAM CEIL : 



FIG.29 
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NOTE) x = DON'T CARE 
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4 
5 
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REPRODUCTION CONTRa 
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00 
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ANGLE NUMBER 
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xxxx 
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0001 
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01 h 
01 h 
Olh 
Olh 
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000th 
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CONTROL INFORMATION 2 OF PROGRAM CHAIN (SCINFO) 



BNSDOCID: <EP 068564SA2_I_> 



EP0685 845A2 



FIG.30 



( START ) 



OBTAIN CONTROL IfffOfiMADON OF flftST PKXSAM "Ml 



S1 



i 



OBTAM PROGRAM (Hi NUMBER 



S15 



08IAJN NEXT PROGRAM CHAIN CONTROL INFORMATION. l_ 



OBTAIN DESRED PROGRAM Cai IffORMATION CONTROL ' ^ 
TA&£ COR€SPONOHG TO TOP POWTHl OFPftOGRAH CELL 
INFORMATION CONTROL TABLE AND OBTAfED PROGRAM CELL 




STOP REPRODCTING PROGRAM CHAIN 



CD 



EXAMPLE 2 OF PROGRAM CHAIN REPRODUCTION CONTROL 
* PRESENCE OF MULTI-ANGLE (ANGLE MODE = I OB OR 11 B) 
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PROGRAM CHAIN CONTROL NUMBER : 0 
PROGRAM CELL NUMBER : © 



STOAT - 



1 

® 



4 



5 

(D 



7 



2® 



6® 



-END 



3® 



COMPOSING MULTI-ANGLE 



COMPOSING MULTI-ANGLE 

* • 

( REPRODUCED PROGRAM CELL : • NON-REPRODUCED PROGRAM CELL : • 
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b31 






b24 


1 PROGRAM NUMBER | 


b23 b22 


b2l ^-81 b20 b19 




b16 


| IBTODUCTION CONTROL 


| BLOCK MODE | 


BLOCK TYPE 




b!5 






bB 


1 


CELL NUMBER (HIGH ORDER) 




1 








bO 


1 CELL NUMBER (LOW ORDER) "1 



•REPRODUCTION CONTROL - 00 : SUCCESSIVELY ADVANCES TO NEXT CELL 

01 : RESERVED 

10 : PAUSE 

11 : END OF SEQUENCE 



•BLOCK MODE - 00 : NO BLOCK CELL 

0l * TOP BLOCK CELL 

10 ': BLOCK CELL EXCEPT TOP CELL AND END CELL 

11 : BID BLOCK CELL 

•BLOCK TYPE ••• 0000 : NO BLOCK 

0001 : ANGLE BLOCK 
0010 : MENU BLOCK 
OTHERS : RESERVED 

•CELL NUMBER 2 BYTES 
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PARAMETER 


DESCRIPTION 


NUMBER OF BYTES 


CCAT 
CTIME 
CSADUT 
CEADUT 


CELL TYPE 

TOTAL TIME OF CELLS 
TOP ADDRESS OF CELLS 
END ADDRESS OF CELLS 


2 BYTES 
4 BYTES 
4 BYTES 
• 4 BYTES 



[CCAT] PARAMETER 



b15 b14 b!3 bl2 
COPY CONTROL | PARENTAL CONTROL! 



b!1 



83 

i 



CELL TYPE 



[ 



b7 



SPECIRC CODE 



•CELL TYPE 



b8 



bO 



•SPECIFIC CODE 



7 

0000 : MOVIE 84 
000) : ORCHESTRAL MUSIC PROGRAM 

1000 : RLE SELECTING MENU 

1001 : SEQUENCE SELECTING MENU 

1010 : AUDIO STREAM SELECTING MENU 

1011 : SUB VIDEO CHANNEL SELECTING MENU 

1100 : PROGRAM SELECTING MENU 

1101 : ANGLE SELECTING MENU 
OTHERS : RESERVED 

WHEN CELL TYPE IS MENU. LANGUAGE CODE IS WRITTEN 
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SO 



CI 00 



PO 



C200 



* SUB VIDEO CHANNEL SELECTING MENU 

♦ SUB AUDIO STREAM SELECTING MENU 

• SEQUENCE SELECTING MENU 
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SI 
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• ANGLE SELECTING MENU 

* PROGRAM SELECTING MENU 
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CO 1 ci [ C2 




Cfl 
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S3 


1 


PROGRAM SELECTING MENU 
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PI 
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C23 
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■1 
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1— 


ANGLE SELECTING MENU 
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REPRODUCTION 

CONTROL 
INFORMATION 
STORING PORTION 
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MENU 
DETERMINING 
/SELECTING 
PORTION 



O 



MENU BLOCK 
DETERMINING 
PORTION 



SPECIRC CODE 
DETERMINIG 
/STORING 
PORTION 



uELL REPRODUCE"^ 
DATA STORING 
PORTION 



I 
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REPRODUCTION M* 
CONTROL PORTION j 
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MENU BLOCK 
SWITCHING 
PORTION 



S 



99 



96 



DISPLAY 
PORTION 
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REPRODUCTION OF FILE 0 



* * ~ — » — m w V 
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RLE 0 : WORKS BY 00 




RLE 1 : WORK NAME A 


RLE 2 : WORK NAME B 






RLE 3 : WORK NAME C 
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1. WORK NAME A 






2. WORK NAME B 


SELECTION OF RLE NUMBER 






3. WORK NAME C 



WORKS BY 00 



J~ 



REPRODUCTION OF FILE 2 
/DISPLAY OF MENU ) 
{ AFTER RLE IS SELECTED/ 
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SPECIFIC 
CODE 


BLOCK TYPE 


BLOCK MODE 


0 


JAPANESE 


MENU 


BLOCK START 


1 


JAPANESE 


MENU 


BLOCK REGION 


2 


ENGLISH 


MENU 


BLOCK REGION 


3 


ENGLISH 


MENU . 


BLOCK END 
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LIST DEDICATED FOR MENU 



MENU LIST #1 



MENU UST #2 



MENU UST #m 



MENU IMAGE #1 



MENU IMAGE #2 



MENU IMAGE. #m 



IMAGE #t 



IMAGE #2 



IMAGE #n 



FIG.41 




INFORMATION DEDICATED FOR MENU 



MENU NUMBER 



ADDRESS OF MENU IMAGE 



;SS OF SELECTION NUMBER I 



ADDRESS OF SELECTION NUMBER 2 
ADDRESS OF SELECTION NUMBER 3 



[MENU UST] 



SELECT NUMBER 3. ® 



MENU IMAGE #m 

t. IMAGE #2 

2 IMAGE #5 

3 IMAGE #n 



[MENU IMAGE] 



® 



SELECT IMAGE #n TO REPRODUCE. 
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